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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1 . (Currently Amended) An image processing apparatus for processing input 
image data and for outputting output image data, the image processing apparatus 
comprising: 

an edge detection unit for detecting , for pixels of the input image data, an edge 
gradient direction with the largest gradient of pixel values and an edge direction 
orthogonal to the edge gradient direction for each pix ol of the i nput image data , setting a 
number of sampling points on a line in the edge direction, and generating sampling pixel 
values for the sampling points bv interpolation : 

an eigenvalue and eigenvector detection unit for detecting eigenvalues for the 
edge direction and the edge gradient direction, and calculating a reliability ratio of an 
edge in the edge direction with the eigenvalues: 

an edge direction processing unit for p e rforming smooth i ng proc e ssing on 
smoothing the input image data in the edge direction for o ach pix e l , including the 
sampling pixel values, bv filtering the pixel values, of tho output image data in 
aocordanco with a detoction result of tho edge d o toction unit and for s e qu e nt i ally 
outputting smoothed pixel values corr e spond i ng to r e sp e ct i v e pix e ls of th o output i mage 
date; and 
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an edge gradient direction processing unit for performing edgo onhanoem e nt 
prooossing enhancing the input image data in the edge gradient direction on tho pix el 
va l u e s output from tho odgo direct i on processing unit for tho rosp o ctivo p i xe l s of th e 
output imag e data i n accordanco w i th tho det e ction r e sult of th e odg o d o t o ct i on unit and 
for sequentially outputting enhanced pixel values of tho output i mago data; 

wherein the edge direction processing unit calculates a filtering range by 
multiplying the reliability ratio bv an eigenvalue of the edge gradient direction, and 
changes a number of taps for the filtering based on the calculated filtering range. 

2-3. (Canceled) 

4. (Currently Amended) The image processing apparatus according to Claim 
[[3]] 1, wherein the chang i ng of the number of taps for the filtering proc e ss i ng p e rform e d 
by th e e dg e d i r e ction proc e ssing unit is ch a ng i ng of th e numb e r of taps changed in a 
decimal fractional part by changing a weighting coefficient i n accordanc e with based on 
the reliability ratio, of tho odge in tho odgo dir e ction and by performing weighting 
addition of filtering processing results of different numbers of taps using the weighting 
coefficient. 

5. (Currently Amended) The image processing apparatus according to Claim 
[[3]] 1, wherein the reliability of tho odge i n tho odge dir e ction ratio is a ratio of a 
dispersion of the gradient of the pixel values in the edge direction to a dispersion of the 
gradient of the pixel values in the edge gradient direction. 
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6. (Currently Amended) The image processing apparatus according to Claim 1, 
wherein aft e r g e nerating int e rpolat e d i mage data in th e e dg e grad i ent dir e ction based 
on int e rpolation processing for the imag e data based on the r e sp e ct i ve p i x el valu e s 
output from th e edge d i r e ction proc e ss i ng un i t on a l in e e xt e nd i ng in the edge gradi e nt 
d i r e ct i on for th e r e spectiv e p i x e ls of th e output im a g e data in accordance w i th th e 
d e t e ct i on r e su l t of th e e dg e d e t e ct i on un i t, the edge gradient direction processing unit 
sets a number of gradient sampling points on a line in the edge gradient direction, 
generates gradient sampling pixel values for the gradient sampling points by 
interpolation, and soguentia ll v outputs th e pixol va l ues of th e output imag o data by 
p e rforming fi l t e ring proc e ss i ng performs filtering on the i nt e rpo l at e d i mag e data i n th e 
e dg e gradient dir e ction gradient sampling pixel values . 

7. (Currently Amended) The image processing apparatus according to Claim 1, 
wherein the output image data is image data obtained by changing a sampling 

pitch of the input image data, and 

wherein the image processing apparatus further includes: 

an interpolation processing unit for performing an interpolation op e ration on the 
input image data and for outputting interpolated image data with a sampling pitch of the 
output image data; 

a blend ratio determination unit for changing a weighting coefficient for blending 
in accordanc e with a r el iabil i ty based on the reliability ratio of an edg e i n th e e dg e 
direction* snd 
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a blend processing unit for performing weighting addition of the image data 
output from the edge gradient direction processing unit and the interpolated image data 
using the weighting coefficient for blending,, and for outputting the output image data. 

8. (Currently Amended) The image processing apparatus according to Claim 1, 
further comprising: 

a blend ratio determination unit for changing a weighting coefficient for blending 
i n accordance w i th a re li abi l ity based on the reliability ratio of an edge in the edge 
direction; and 

a blend processing unit for performing weighting addition of the i mage data 
output from th e o dg o g ra di e nt d i r e ction proc e ss i ng unit enhanced pixel values and the 
input image data using the weighting coefficient for blending A and for outputting the 
output image data. 

9. (Currently Amended) An image processing method for processing input 
image data and for outputting output image data, the image processing method 
comprising: 

an e dg e d e tection st e p of detecting , for pixels of the input image data, an edge 
gradient direction with the largest gradient of pixel values and an edge direction 
orthogonal to the edge gradient direction for each pix el of th e i nput i mag e data ; 

setting a number of sampling points on a line in the edge direction; 

generating sampling pixel values for the sampling points by interpolation: 
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detecting eigenvalues for the edge direction and the edge gradient direction, and 
calculating a reliability ratio of an edge in the edge direction with the eigenvalues; 

an e dg e dir e ction proc e ss i ng st e p of p e rform i ng smoothing proc e ssing on the 
input image data in the edge direction for each pix e l , including the sampling pixel 
values, by filtering the pixel values of th e output imag e data i n accordanc e w i th a 
d e t e ction r e sult by th e e dg e d e t e ct i on step and soguont i a ll v d e tect i ng outputting 
smoothed pixel values; corr e spond i ng to resp e ct i v e pix el s of th e output i mag e data; and 

an edgo gradient d i rection process i ng step of perform i ng e dg e e nhanc e m e nt 
processing in enhancing the input image data in the edge gradient direction on th e pix e l 
va l u e s d e t e ct e d by the e dg e d i r e ction proc e ssing st e p for th e r e sp e ctiv e pix el s of th e 
output i mag e data i n accordanc e w i th th e d e t e ct i on r e su l t by th e e dg e d e t e ction st e p 
and s e qu e ntia ll y outputting enhanced pixel values of th e output imag e data ; 

calculating a filtering range by multiplying the reliability ratio by an eigenvalue of 
the edge gradient direction; and 

changing a number of taps for the filtering based on the calculated filtering range . 

10. (Canceled) 

1 1 . (Currently Amended) A computer-readable recording medium r e cord i ng 
th e r e on storing a program for an image processing method performed by arithmetic 
processing means for processing input image data and for outputting output image data, 
the program for the image processing method comprising: 
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an e dge d e t e ct i on st e p of detecting , for pixels of the input image data, an edge 
gradient direction with the largest gradient of pixel values and an edge direction 
orthogonal to the edge gradient direction for each p i x el of th e input image data ; 

setting a number of sampling points on a line in the edge direction; 

generating sampling pixel values for the sampling points by interpolation; 

detecting eigenvalues for the edge direction and the edge gradient direction, and 
calculating a reliability ratio of an edge in the edge direction with the eigenvalues; 

an e dg e d i r e ct i on proc e ss i ng st e p of p e rforming smoothing proc e ss i ng on the 
input image data in the edge direction for e ach p i x el , including the sampling pixel 
values, by filtering the pixel values of th e output imag e data in accordanc e with a 
d e t e ction result by tho e dg e det e ct i on st e p and s e qu e ntia ll y d e tecting outputting 
smoothed pixel values; c orrespond i ng to r e sp e ct i v e pix e ls of th e o utput imag e data; and 

an e dge grad i ent d i r e ct i on proc e ssing step of performing edg e e nhanc e m e nt 
proc e ssing in enhancing the input image data in the edge gradient direction on th e pix e l 
valu e s d e tected by th e e dg e d i r e ction processing stop for th o r e sp e ct i v e pix el s of th e 
output imag e data in a ccordanc e w i th th e d e t e ction r e su l t by th e e dg e d e t e ct i on st e p 
and s e qu e ntia l ly outputting enhanced pixel values of th e output imag e data ; 

calculating a filtering range by multiplying the reliability ratio by an eigenvalue of 
the edge gradient direction; and 

changing a number of taps for the filtering based on the calculated filtering range . 
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